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Institute of Polymer, Department of Chemical Engineering, Key Laboratory of Advan
ced Materials of Ministry of Education, Tsinghua University, Beijing 100084, China

Abstract The variations of unstable structures in the synthesized urea-formaldehyde (UF) resin

systems with the change of the molar ratios of formaldehyde to urea were discussed by 13C
NMR spectroscopy. The results show that the relative contents of dimethylene ether groups,
methylols and unreactive formaldehyde increased gradually with the increase of the molar rati
os of formaldehyde to urea from 0.5 to 3.0, which implied that the structure of UF resins can b
e optimized by controlling the molar ratios of formaldehyde to urea in the process of synthesiz
ing UF resin. It is optimal for the molar ratios of formaldehyde to urea in the range of 1.5 to
2.0, as evidenced by small amounts of unstable structures and significant amounts of stable s
tructures in UF resins prepared.
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